varieties, which made this diffusion possible, were incapable of surviving as a complete complex.
The first part of the article docunlents the occurrence of Indian agriculture north of the Upper Missouri3 in the southern Manitoba Lowlands and in adjacent areas of Ontario and Minnesota (Fig. I ). An attenlpt is then made to explain the process of the diffusion of agriculture into these areas, and to describe its salient characteristics. 5l5 Some knowledge of the disposition of the various Indians in the southern Manitoba Lowlands is prerequisite to understanding the beginnings of aboriginal agriculture in this area and its subsequent diffusion elsewhere. During the first decade of the nineteenth century the lower Red River valley was occupied by four major bands of Saulteaux ~ndians and also by a small number of Ottawa 1ndians.The Saulteaux, more widely known as Chippewas or Ojibwas, took their name from the rapids at Sault Ste. Marie, where the proto-Chippewa first confederated under the name of Saulteur or Saulteaux.5 From Sault Ste. Marie the Saulteaux migrated westward along the northern and southern shores of Lake Superior in the period 1680-1850. The northern Saulteaux penetrated the area west of Sault Ste. Marie more rapidly and by about 1780 had reached the Manitoba Lowlands.
The Saulteaux who came to inhabit the lower Red River valley allied themselves with the Cree and the Assiniboin, who had hunted this area previously, and joined with them in their wars against the Sioux. One band of the Saulteaux, under the leadership of Peguis, hunted in the valley below The Forks-that is, below the junction of the Assiniboine and Red Rivers. Another, under the Premier, occupied the valley above The Forks toward Pembina. A band under the Black Man (1'Homme Noir) inhabited the Red Lake area in Minnesota, while Black Robe (Robe Noire) and his band frequented the lower Assinboine valley and the country about Lake Manitoba.
The less numerous Ottawas, who had migrated from their home area around Michilimackinac, were more recent arrivals in the Red h v e r valley. According to Henry, they arrived about 1792, "when the prospects of great beaver hunts allured them from their native ~ountry."~ Initially, the Ottawas were widely scattered, but by 1808 the majority hunted in the lower Red River valley and adjacent areas and congregated each summer at the Netley Creek encampment. They were sometimes referred to by the fur traders as the Courtes Oreilles or the Pin Pancht.7
The first mention of Indian agriculture north of the Upper Missouri appears to be Alexander Henry's reference8 to the cultivation of Indian corn and potatoes at Netley Creek, near the mouth of the Red River, at 50'18' N. According to Henry, the Netley Creek Indians first planted corn in 1805, when only a small amount of land was put under cultivation.
Between 1805 and the founding of the Selkirk Settlement in 1812, the Netley Creek site9 seems to have been cultivated almost annually. In 1806 Henry noted that the Indians were "sowing corn and potatoes at Dead river [Netley Creek]."'0 The following year a Hudson's Bay Company employee with the brigade from Osnaburgh House observed: "passed Netley Creek . . . we found a number of natives who has gardens, they gave me some potatoes."" In 1808 Henry again visited Netley Creek and reported that the Indians had "extended their fields, and hope in a few years to make corn a regular article of traffic with us."" John Tanner, a white man who was raised from chldhood by the Indians and who was living with them at Netley Creek about this time, recalled cultivating and harvesting corn on two separate occasions before the establishment of the Selkirk Settlement. 13 Lord Selkirk in his instructions in 1811 to Miles Macdonell, the first governor of the Selkirk colony, indicated that seed for the settlers could be obtained from two sources, the Hudson's Bay Company posts and the Netley Creek Indians: "The Cos. establishments at Brandon House, etc., will . . . supply you with seed potatoes and perhaps some seed grain . . . Perhaps, however, a greater supply at least of Indian corn may be obtained from the Ottawa & Bungee Indians at Dead River near the mouth of Red River."14 In an account of the Red River valley before colonization, Selkirk mentioned native corn culture at two places: ~e t l e y Creek and a site described only as Henry In 1821 Father S. J. N. Dumoulin, the Roman Catholic missionary at Pembina, reported that the Indians in his charge were planting at four different localities, of which the main one was on the Roseau R i~e r . '~ Although the Pembina mission was south of the 49th parallel, the Roseau site was probably in British territory, perhaps the same site mentioned by Macdonell in 1812, but it is likely that one or more of the three unspecified localities lay south of the international boundary. Red Lake, make no mention of Indian agriculture before 1832.'~ In that year Schoolcraft visited garden sites on Star Island in Cass Lake and along the shores of Leech Lake.28 Although he had not observed Indian agriculture in these areas during a trip he made in 1820, it was well established by 1832.
The Netley Creek Ottawas, who were the first to cultivate north of the Knife River, played the crucial role in disseminating agriculture among the neighboring Saulteaux. According to Lord Sellurk:
The Indians who inhabit the country from Lake Superior to Red R. are mostly of the Chippeway Nation, who have never been in the habit [of] cultivating the ground. The Ottawas, who speak the same language & reside near Lakes Huron & Michigan have long been accustomed to plant Indian Corn, & some other vegetables tho' on a small scale. A band of these Indians, prompted by the growing scarcity of game in their own country, determined to migrate to Red River where they continued the practice of cultivating the gr0und.~9
Although some agriculture had traditionally been part of the predominantly hunting-fishing-gathering economy of the Ottawas, those who migrated to the lower Red River abandoned cultivation for a number of years. By Henry's account, about thirteen years elapsed before they recommenced the small-scale agriculture that had been their custom. It was only when Henry gave them seed in 1805 that they began to plant in their new en~ironment.~" It would seem, therefore, that the provision of seed to an isolated band of immigrant Ottawas, who had some previous knowledge of agriculture, resulted in the anomalous developnlent of a small pocket of Indian agriculture well beyond its traditional northern limits.
Before the establishment of the Selkirk Settlement in 1812, the Ottawas abandoned the Netley Creek site. Selkirk says "because their corn being frequently pillaged by other Indians in the neighbourhood they thought it advisable to retire to an island in the Lake of the Woods . . ."31 He implies that the pilfering was encouraged by the North-West Company, who, in his opinion, were loath to see the development of Indian agriculture in the valley. Tanner relates that the band moved directly from Netley Creek to an island in Lake of the wood^.^' Certainly, the Ottawas were cultivating corn in the Lake of the Woods in 1813 and, if Tanner is correct about the direct move to Lake of thewoods, the migration took place in 1812. However, it has also been established that Ottawa Indians from Netley Creek were cultivating corn at Roseau Lake in 1812. Probably they moved from Netley Creek to Lake of the Woods via the Roseau Valley, which was part of the War Road, one of the two main routes between the open plains and Lake of the Woods. It is reasonable to suppose that part or all of the Netley Creek band may have cultivated at Roseau Lake while they were negotiating for land. When the Ottawas obtained the consent of the Indians in that quarter to occupy Plantation Island in Lake of the Woods they moved there. More secluded from other Indians, they were no longer disturbed and, according to Selkirk, were able to extend their cultivation considerably.
Although the Ottawas left Netley Creek in I 81I or 1812, agriculture was continued, albeit only occasionally, by some of the Saulteaux, or Bungees. Members of the Peguis band, some of whom probably planted alongside the Ottawas at Netley as early as 1 8 0 8 ,~~ continued to cultivate corn and potatoes on the ~ite.~"ccording to Tanner, it was Sha-gwaw-koo-sink, an old Ottawa, who first taught the Red River Saulteaux to plant corn.35 In Selkirk's view, the example of the Ottawas-and later the settlers-"operated with some of the Indians of Pegeois' band to try the same experiment . . ."36 Perhaps for similar reasons agriculture appeared among other Saulteaux bands.
As we have already noted, Indian agriculture was found at the Half Way Bank and along the western shores of Lake Manitoba before 1823. That at the Half Way Bank seems to have been a relatively short-lived development, but where the Indians grow potatoes, Indian corn and melons," which appears to have been the northernmost instance of Indian corn cultivation on the ~ontinent.~' At Plantation Island the corn culture was largely commercial. From the outset, part of the crop was sold to the fur traders of the Rainy Lake-Lake of the Woods area. As early as 1808 the Ottawas had expressed a desire to trade agricultural produce, and commercial opportunities at Lake of the Woods may well have influenced their decision to locate there. The Ottawas had a long tradition as traders and middlemen in the Michlimackinac area and elsewhere and had raised corn commercially near parts of Lake Michigan and the southern shore of Lake Superior to supply the fur trade. The "chief part" of Sha-gwaw-koo-sink's first crop at Plantation Island was sold to the North-West Company trader^,^' and by 1817 it was widely known that corn could be purchased from the Ottawas in Lake of the W00ds.4~
Commercial corn production in this area was initiated because of the great demand for provisions. By this time the country between Lake Superior and Lake of the Woods had been virtually depleted of the larger food animals, and a meager subsistence, not always reliable, was derived by the fur traders from fish, rabbits, and wild rice. Corn was purchased, not only to assist in the maintenance of the trading posts, but also to supply the transport brigades with voyaging provisions. Plantation Island was strategically located in t h~s respect; for it lay astride the main canoe route connecting the lake head with the western interior. The Indian gardens afforded the traders a small, but dependable, supply of corn. The traders of the North-West Company and the Hudson's Bay Company vied with one another for the corn supply to ensure greater mobility in the competition for furs. Although the amounts traded annually to the two companies during the period of competition are not known, the chief factor at Fort Lac la Pluie reported in the autumn of 1819 that the Hudson's Bay Company's trade at Plantation Island had "been more successful than could have [been] imagined."" The post journal indicates that not all of the corn purchased had been transported directly to the con~pany's headquarters at Fort Lac la Pluie; seventy-nine bags of corn and one bag of rice had been cached somewhere between the island and Rainy Lake. 44 After the union of the two companies in 1821, corn production at Lake of the Woods declined, largely as a result of a drop in price brought on by the cessation of competition. The chief factor at Fort Lac la Pluie reported in 1822-1823 that during the period of competition the Indians "would never give more than 2 bushels for a three point blanket, which traders, some from competition & some from necessity were obliged to give; as soon as the junction was affected the exorbitant price was reduced to a pint of powder for a bushel. O n this the Indians in great parts discontinued their cultivation."" However, in 1824 the Hudson's Bay Company "succeeded in trading a tolerable stock of Indian corn" at Plantation island,^^ a total of 76 -bushels." In 1825 the total amount traded was 140 bushels.48 Although the union of the companies precipitated a falling off in corn production, the decline was both short-lived and limited in effect. The Nor'Westers were immediately supplanted by the Americans, and the old rivalry was replaced by an equally intense Anglo-American rivalry. Corn regained its previous importance in the trade, and the strategic position of Plantation Island along the international boundary was fully appreciated by the traders on both sides. In the Lac la Pluie Report on District for 1825-1 826, it was noted that the island would "prove a most valuable acquisition to the Traders, to whose government the Island will be awarded."49 References to corn cultivation at Plantation Island can be traced in the Lac la Pluie post journal until the early 1830's. The journal contains few entries after 1833 and ends in 1838. From travelers' accounts, however, it is known that Indian agriculture continued at Lake of the Woods at least until the late 1850's. In 1849, the geologist J.J. Bigsby saw a quarter-acre plot of land under potatoes and beans on Plantation Island.sO A more detailed description of the island is contained in the reports of the Red River Exploring Expedition, which visited the island in 1857.
Garden Island is about a mile and a half long and a mile broad at its widest part. Its western half is thickly wooded, the greater portion of the eastern half cleared and cultivated. A field containing about 5 acres was planted with Indian corn, then nearly ripe. The corn was cultivated in hills, and kept very free from weeds. . . . Near the space devoted to Indian corn, were several small ~atches of potatoes, pumpkins, and squashes. An air of great nearness reva ailed over the whole of the cultivated portion of the Island.sl
The expedition provided the first reliable indication of Indian cultivation on islands other than Plantation Island,s2 and a map produced by the expedition shows that cultivation had spread to a number of sites along the lake shore.53 The number of Indians cultivating in the Lake of the Woods area is not known, but in 1854 it was estimated that "about two hundred Indians reside . . . The gardens on Plantation Island were the harbingers of a dispersed Indian agriculture that developed in the forest country east of the prairie margin. Agriculture was introduced by the Ottawas and spread to the more numerous Saulteaux. It first diffused among the Lake of the Woods Saulteaux 49 Ibid., p. 2. Although the international boundary in this area was delimited in 1818, the political status of Plantation Island remained uncertain among the fur traders. The mistaken belief that the island lay in British territory was strengthened when David Thompson, who was engaged in surveying the boundary for Great Britain, informed the Hudson's Bay Company traders in 1824 that the island lay on and from there to neighboring woodland bands. In 1825 at least one Indian f a d y was attempting agriculture to the east of Lake of the Woods, probably in the vicinity of Rainy Lake.55 Although entries in the Lac la Pluie post journal of the late i 820's and early 1830's imply that there was some gardening among the Rainy Lake Indians, no information is given on its extent or location. Later evidence demonstrates that Indian agriculture did, in fact, diffuse in this direction. In 1857 the Red River Exploring Expedition obsewed a "neglected" and "partially fenced" Indian garden at the second rapids of the Rainy River, midway between Lake of the Woods and Rainy Lake.j6
By this time agriculture had also appeared among the Saulteaux to the north and west of Lake of the Woods. The chief trader of the Hudson's Bay Company at Fort Alexander informed the Hind party in 1857 "that Indian corn succeeded well, in many parts of the south-eastern rim of the lake [Lake Winnipeg] . . .; it is cultivated by the Indians."57 In the same year the Reverend E. A. Watkins observed Indian corn culture somewhere between Lac Seul and Fort Alexander, probably along the lower English River.j8
By the late 1820's or early 18309s, a similar type of agriculture had appeared among the Saulteaux in northern Minnesota. Indian agriculture there was also stimulated to some extent by the demands of the fur trade. For the American fur traders not only competed for corn at Plantation Island, they also carried on a substantial trade with the Saulteaux at Red, Leech, Rice, and Cass Lakes. Schoolcraft relates that the Red Lake band was supplying corn "to the posts on the Upper Mississippi, and even as far east as Fond du Lac."jg The Saulteaux of Rice and Leech Lakes also traded their corn to the British at Lac la P l~i e .~'
The establishment of Indian agriculture at Netley Creek was part of a !general northward expansion of native cultivation in North America, based -primarily on the poleward migration of Indian corn (Fig. 2 ) its probable hearth of domestication in Mexico, it spread poleward, in the process changing from a tall, long-season plant to a short, hardy one with some resistance to frost. The flint corns of the Mandans were the hardiest and earliest of the northern flints. Continual selection and adaptation by the Mandans produced a short-season variety that matured even to the north of their villages. The Hidatsas successfully carried the cultivation of Mandan varieties up the Missouri to the Knife River. Mandan corn, however, was capable of penetrating still higher latitudes, though it would produce a crop only under the most favorable local conditions. Not only corn, but the other elements of the Mandan crop complex, with the exception of sunflowers and tobacco, were capable of a similar northward extension.
The Mandan crops cultivated by the Ottawas and Saulteaux were supplemented by potatoes, and occasionally by carrots, onions, and even barley. The potato was undoubtedly introduced by Europeans; for it did not appear among the Mandans until the early 1830's." It rivaled corn in importance, but other crops of European origin were tried only infrequently.
From their exhaustive study of Indian corn varieties, Will and Hyde conclude that the corn cultivated by the Red Lake Saulteaux "closely resembles that of the Mandans in appearance and habit of growth, so much so indeed to make it seem probable that this corn is of Mandan origin."62 Documentary evidence suggests that the Indian corn, not only at Red Lake but in all the areas discussed, can be traced to the Mandans.
When corn was first planted at Netley Creek, seed was available from a number of sources. The fur trading posts that had frequent contact with the Indian agriculturists on the Upper Missouri, and for which records have survived, possessed gardens in which Mandan crops were included. Indian corn was planted at Brandon House as early as 1 7 9 6 ,~~ and Henry grew Indian corn and squash in his Pembina gardens before 1805.'~ Traders from these posts, and from others at the Souris mouth and along the Assiniboine, traded in furs, horses, and Indian corn at the Missouri villages. This commerce had been established by 1785." A trade in corn, moreover, had been conducted between the Missouri and Canadian Indians, particularly the Assiniboin, since at least the days of La Vkrendrye. Thus, in view of the availability of Mandan corn in the Red River valley, the seed that Henry gave to the Ottawas probably originated on the Upper Missouri. Corn of eastern origin may also have been available; for corn was used by the Nor'Westers to provision their canoe brigades to the western plains. However, the longseason eastern varieties with which the brigades were supplied at Detroit and Michilimackinac were not likely to have succeeded in ~e n r y ' s gardens or at the Netley Creek site.
In the first year of settlement, the Selkirk colonists planted Mandan seed varieties. In the spring of 1813, Peter Fidler supplied the colony with Indian corn, bean, pumpkin, and tobacco seed, which he had brought up from the Missouri via Brandon
In that same year Governor Miles Macdonell gave the Ottawas the first corn they planted at Lake of the Woods, and this was almost certainly part of the Missouri seed. There can be little doubt that the Netley Creek and Plantation Island corn was Mandan in origin.
Will and Hyde's conclusions point to the same source for the seed used at the Minnesota lakes, a view reinforced by a statement of the Reverend William T. Boutwell, missionary to the southern Saulteaux, that the Indian corn planted at Cass Lake "was first obtained from Red Ri~er."~' It is relevant to note that the corn planted at the Selkirk Settlement was Missouri corn.6s Although the data are not conclusive, the first corn planted at the Minnesota lakes seems to have been a short-season Mandan variety, which was introduced either from the west via the Red River valley to Red Lake, and hence to the Upper Mississippi, or from the north via Plantation Island. The possibility that seed was also derived from agricultural Sioux of the Fort Snelling area, with whom the southern Saulteaux had frequent contact, cannot be discounted. The Sioux began to plant corn before 1800 on the Mississippi below the mouth of the Minnesota River, where they raised flour corns as well as some varieties of Mandan flints.
Before emigrating from Sault Ste. Marie, the Saulteaux had practiced gardening. North of Lake Superior, however, the extreme climate precluded agriculture by the bands migrating west. Not for several generations, until they reached the Red River valley where Mandan seed was available, and the Algonkian-spealung Ottawas taught them to plant, did some of the northern Saulteaux again take to gardening. South of the lake conditions were somewhat different. There the Saulteaux were able to carry their agriculture along the Superior littoral as far west as Fond du Lac. At this point the Saulteaux crop varieties appear to have reached their ecological limit. Beyond it, the frost-free period diminishes rapidly from 120 days to about loo days, and the Indians who pushed west of the lake perforce lost their agriculture. Farther west, however, in the Red Lake-Upper Mississippi country, the climate ameliorates. There the southern Saulteaux encountered the fastmaturing Mandan varieties and were able to resume their small-scale agriculture. The area between the lake head and the Upper Mississippi, however, remained impregnable to h&an agriculture.
In a single locality, the maturation period of corn grown from identical seed can vary by as much as ten days, dependmg on the type of soil; the earliest harvest is on sandy soil, and the latest on heavy l0am.~9 Local differences of this sort were critical for successful corn cultivation in these northern areas. With the exception of the soils developed on levee, beach, aeolian sand, or delta deposits, heavy clay loams predominate in the Red River valley. The Ottawas at Netley Creek raised their corn on a levee amidst an area of delta marsh on the southern edge of Lake Winnipeg. This site was well chosen; for the thermal effects of the lake and surrounding marshes ensured a longer frost-free period than in the adjacent Red River valley to the south. Warm, well-drained levee soils are among the quickest producers of corn, and they were particularly satisfactory at the Netley site, where subsurface moisture is available in what otherwise would be a droughty soil. Elsewhere in the lower Red River valley corn was an uncertain crop. The Selkirk settlers, for example, were successful with Mandan varieties only on the natural levees along the main rivers.70
Similar site factors were operative at Lake of the Woods and in northern Minnesota. Without exception, the Indian gardens occupied lakeside or island sites where the moderating effects of large bodies of water extended the growing season. The chief factor at Lac la Pluie linked the success of corn cultivation on Plantation Island to its situation in a large body of water. In this connection, he noted that "summer frosts are never so frequent in large open lakes as in rivers. . . , , 7' The factor spoke from experience; for attempts by the traders to cultivate corn along the nearby Rainy River were invariably foiled by autumn frosts. But only one instance has been found where the corn crop at Plantation Island was adversely affected by f r~s t s .~W o mention of crop failures is made in the Lac la Pluie post journal, and S. J. Dawson of the
